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I. INTRODUCTION 

A. Real Party in Interest 

The real party in interest for this Appeal and the present application is the sole inventor, 
Nobuto Yamamoto. 

B. Statement of Related Appeals and Interferences 

There are presently no appeals or interferences, known to appellant or appellant's 
representatives (there is no assignee), that would directly affect or be directly affected by or have 
a bearing on the Board's decision in the pending Appeal. 

C. Status of Claims 

Claim 22 is pending. Claim 22 stands finally rejected and is on appeal. The appealed 
claim is set forth in the Appendix. 

D. Status of Amendments 
There are no Amendments pending. 

II. SUMMARY OF INVENTION 

Inflammation results in the activation of macrophages. See the instant specification at 
page 4. This macrophage activation requires participation of B and T lymphocytes and serum 
vitamin D binding protein (DBP; human DBP is known as Gc protein). Id In vitro activation of 
macrophages by lyso-PC requires the step-wise modification of Gc protein by P-galactosidase of 
lyso-Pc-treated B cells and sialidase of T cells to generate the macrophage activating factor 
(MAF), a protein with N-acetylgalactosamine as the remaining sugar moiety. Id. Thus, Gc 
protein is a precursor for MAF. Specification at page 5. 



Application No. 09/826,463 

Incubation of Gc protein with immobilized p-galactosidase and sialidase generates 
remarkably high titered MAF (GcMAF). Id. Administration of a minute amount of GcMAF has 
greatly enhanced phagocytic and superoxide generating capacities of macrophages. Id. 

Loss of the MAF precursor activity prevents generation of MAF. Id. Lost or reduced 
precursor activity of Gc protein was found to be due to deglycosylation of plasma Gc protein by 
a-N-acetylgalactosaminidase detected in cancer and HIV patients. Id. Deglycosylated Gc 
protein cannot be converted to MAF. Id. Thus, plasma a-N-acetylgalactosaminidase appears to 
play a role in immunosuppression in cancer and HIV patients. However, exogenously given 
MAP (or GcMAF) bypasses inactive (deglycosylated) Gc protein and acts directly to activate 
macrophages to eradicate disease (e.g., cancer, HIV). 

Claim 22 on appeal is directed to a method for producing a cloned macrophage activating 
factor (GcMAFc), comprising cloning a Gel isoform into a baculovirus vector, expressing the 
cloned Gel isoform, contacting the cloned Gel isoform with immobilized p-galactosidase and 
sialidase, and obtaining the GcMAFc. 

III. ISSUES 

A. Whether the Examiner has failed to show that claim 22 is obvious under 35 U.S.C. 
§ 103(a) as being unpatentable over Yamamoto (A) in view of Cooke (U), Quirk (U), 
Lichenstein (A), Murphy (B), and Luckow (V). 

IV. GROUPING OF CLAIMS 
There is only one claim on appeal. 
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V. ARGUMENT 

A. Whether the Examiner has failed to show that claim 22 is obvious under 35 U.S.C. 
§ 103(a) as being unpatentable over Yamamoto (A) in view of Cooke (U), Quirk (U), 
Lichenstein (A), Murphy (B), and Luckow (V). 

In the Final Office Action the Examiner rejects claim 22 solely over "Yamamoto (A) in 
view of Cooke (U), Quirk (U), Lichenstein (A), Murphy (B), and Luckow (V)." See Final 
Rejection at page 2, lines 21-26. However, the Examiner still fails to show that claim 22 is 
obvious for the reasons discussed below. 

The burden is on the Patent Office to make an initial showing of prima facie obviousness 
to support a rejection under 35 U.S.C. § 103. M.P.E.P. § 2142. According to M.P.E.P. § 2143, 
the three basic elements of a prima facie showing are: (i) there must be a suggestion or 
motivation to modify the applied reference and/or combine reference teachings; (ii) there must 
be a reasonable expectation of success in making the modification and/or combination; and (iii) 
the modified and/or combined teachings must teach or suggest all the claim limitations. The 
Office has failed to make such a showing. 

(i) The proposed combination of teachings 

The Final Rejection purports to show the obviousness of the pending claims by 
combining (1) the process of converting glycosylated Gc protein (Gc isoform) to a highly potent 
macrophage activating factor (GcMAF), as taught by Yamamoto; (2) the amino acid sequence of 
the Gc protein, and the nucleotide sequence encoding the protein, as taught by Cooke et al.; (3) 
the production of recombinant proteins, as taught by Quirk et al.; (4) the cloning of a novel 
protein, known as afamin (AFM), which belongs to the group of human serum proteins including 
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vitamin D binding protein, as taught by Lichenstein 1 ; (5) baculovirus vectors to express 
glycosylated recombinant proteins late in infection, as taught by Murphy; and (6) the process for 
expressing exogenous proteins in insect cells using baculovirus expression vectors, as taught by 
Luckow. 

(ii) No motivation to modify with a reasonable expectation of success 
An ordinarily skilled artisan would not have had a reasonable expectation of successfully 
reaching the claimed invention based upon the teachings in the references cited by the examiner. 
To begin with, Yamamoto does not teach the cloning of the Gc protein into a baculovirus vector 
and Luckow teaches only generic applications regarding the use of baculo viruses as vectors. 
Moreover, the Office Action does not show how or where Luckow teaches that a baculovirus 
vector could be successfully employed to express the GcMAF protein in all insect cells. The 
mere fact that Luckow describes several successful examples comprising the use of a baculovirus 
vector to express certain proteins in insect cells, without any showing by the Office that such 
proteins are substantially analogous to, and reasonably predictive of, GcMAF, does not sustain 
the Office's burden of showing that an ordinarily skilled artisan would have been motivated to 
have made the proposed combination of reference teachings, and would have had a reasonable 
expectation of success in doing so. See, e.g., In re Vaeck, 20 USPQ2d 1438, 1443 (Fed. Cir. 
1991). 

In fact, none of the cited references show how to clone the GcMAF or a substantially 
analogous protein into a baculovirus vector. Cooke discloses both the nucleotide and amino acid 
sequences of the vitamin D binding protein although all of the cloning was performed with 

1 Structurally, Gc protein is o-glycosylated, while all other serum proteins are not. Thus, the 
afamin protein is not analogous to Gc protein). 
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standard plasmid vectors in bacteria. Lichenstein discloses the cloning of a novel member of the 
human serum albumin protein family; however, it provides no guidance on how to clone the 
GcMAF protein of the present invention. The Gc protein is a soluble membrane protein unlike 
the albumin protein which is a serum protein. Also, Lichenstein neither mentions nor teaches the 
use of baculovirus vectors for cloning and expression purposes. The Examiner referred to 
Lichenstein as stating that "host cells from mammals, prokaryotes, fungi, yeast, insects and the 
like are used for the recombinant expression of AFM." (column 13, lines 52-55). However, 
merely stating that something is possible does not render it so. This statement was made as a 
general comment in the background section of this patent and there is no evidence in Lichenstein 
to support it. The only type of cloning that is performed in Lichenstein is with the use of a 
bacterial expression vector, not a baculovirus vector. Also, Quirk teaches how to express and 
purify human serum albumin in brewer's yeast. As such, it provides no teaching of how to clone 
GcMAF or any members of the human serum protein albumin (ALB) family with the use of a 
baculovirus vector. All members of the albumin family are not o-glycosylated. Even serum 
proteins are not o-glycosylated and thus Gc protein is unique. 

The Examiner also cites Murphy as providing vectors to express recombinant proteins 
during baculovirus infection. Specifically, Murphy discloses several baculovirus vectors that are 
useful in generating glycosylated proteins in the late term of infection. As the Examiner pointed 
out in the Final Rejection (page 5, lines 10-11), Murphy states that these vectors may be useful 
for the expression of a wide variety of proteins, including blood proteins. However, the only 
protein that Murphy expressed with this method is the gpl20 HIV glycoprotein. Unlike the Gc 
protein, gpl20 is not sialylated and there is no evidence in Murphy to suggest that a sialylated 
protein could be generated as easily in insect cells. Also, there are some baculovirus infected 
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insect cells that do not produce sialylated proteins efficiently unless they are genetically 

engineered to do so (i.e., transfection with sialyltransferase or a sialic acid synthetase). In fact, 

Luckow at pages 15-16 acknowledges the unpredictability of foreign glycosylated protein 

expression by baculovirus vectors: 

Differences in the microheterogeneity of oligosaccharide structures are 
often observed for mammalian glycoproteins expressed in different 
mammalian cell lines or by individual cell lines under different culture 
conditions, which may or may not reflect the structure or heterogeneity 
of the protein in its "native" environment. 

Taken together, these references hardly provide the type of teaching that would cultivate 
confidence in a skilled artisan, and serve as the basis for a reasonable expectation of success in 
cloning the Gc protein in a baculovirus vector. 

The present facts are sufficiently similar to those of Vaeck to warrant a discussion of the 
case, and how the Federal Circuit's holding in that case should guide the Board's decision in this 
appeal. In Vaeck, the Federal Circuit reversed the obviousness rejection of claims to a chimeric 
gene capable of being expressed in Cyanobacteria cells, comprising (1) a nucleotide promoter 
region effective for expression in Cyanobacteria, and (2) a nucleotide fragment coding for an 
insecticidally active protein. Vaeck at 1439-40. The Office had rejected the claims as being 
obvious over prior art that taught the expression in Cyanobacteria of a chimeric gene comprising 
(1) a nucleotide promoter region effective for expression in Cyanobacteria, and (2) a nucleotide 
fragment coding for chloramphenicol acetyl transferase (CAT), an antibiotic resistance- 
conferring gene used as a marker. Id. The court found that the Office had not established the 
prima facie obviousness of the claimed subject matter because: 

The prior art simply does not disclose or suggest the expression in 
cyanobacteria of a chimeric gene encoding an insecticidally active protein, or 
convey to those of ordinary skill a reasonable expectation of success in doing 
so. More particularly, there is no suggestion in [the primary reference] of 
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substituting in the disclosed plasmid a structural gene encoding Bacillus 
insecticidal proteins for the CAT gene utilized for selection purposes. The 
expression of antibiotic resistance-conferring genes in cyanobacteria, without 
more, does not render obvious the expression of unrelated genes in 
cyanobacteria for unrelated purposes. 

Vaeckat 1443. 

Thus, here as in Vaeck, there is no showing of prima facie obviousness because there is 
no showing by the Examiner that the applied art suggests a reasonable likelihood of success in 
substituting the structural gene encoding Gc protein for the structural genes which Luckow 
discloses have been successfully incorporated into baculovirus vectors. Luckow and Murphy are 
integral to the Examiner's rejection, as they are the only cited references that disclose the use of 
a baculovirus vector for cloning. The Examiner bases his purported prima facie case on the 
proposition that Luckow teaches that the baculovirus vector is a universally effective expression 
vector for all structural genes. However, as stated above, this is not what Luckow teaches. 

As in Vaeck, it is incumbent upon the Examiner to show that Luckow discloses the 
successful expression of a gene sufficiently similar to the Gc protein-encoding gene that one of 
ordinary skill in the art would have had a reasonable expectation of successfully expressing Gc 
protein in a baculovirus vector. 

(iii) Further significance of claim 22 over the applied art 

The peptide sequence of GcMAF is the peptide sequence of native plasma Gc protein, as 
opposed to a mutant form of GcMAF. Thus, the peptide of GcMAFc should be the same peptide 
of native plasma Gc protein before treatment with immobilized P-galactosidase and sialidase. 
Protein synthesis in the cloning apparatus occasionally yields mutant Gc peptides having an 
amino acid substitution due to mistakes made during gene copying processes. However, most of 
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these mutant Gc peptides become functional GcMAFc obtained after treatment of these mutant 
peptides with immobilized p-galactosidase and sialidase and, therefore, are likely to be 
immunogenic (anaphylactic) in humans. Thus, only the cloned Gc protein having the wild type 
peptide sequence is to be used to generate the cloned GcMAFc of this invention. None of the 
references cited by the Examiner make this distinction. 

VI. CONCLUSION 

The applied references do not properly combine to anticipate or render obvious the 
claimed invention. Accordingly, the Honorable Board of Patent Appeals and Interferences is 
respectfully requested to the claim rejection and pass this application on to issuance. 




Respectfully submitted, 



June 11,2004 



By ^X>1,>^ 

Registration No. 35,681 
Seven Penn Center 
12th 7 Floor 
1635 Market Street 
Philadelphia, PA 19103-2212 
(215) 567-2010 
Attorneys for Applicant 



Attachments: 
In re Vaeck 
Appendix 
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APPENDIX: APPEALED CLAIM 
A process for producing a cloned macrophage activating factor (GcMAFc) comprising: 

(a) cloning a Gel isoform into a baculovirus vector; 

(b) expressing the cloned Gel isoform, thereby producing a cloned Gel 
protein, wherein the Gel protein comprises approximately 458 amino acids with a 
molecular weight of approximately 52,000 Da and 3 distinct domains; 

(c) contacting the clones Gel protein a molecular weight of approximately 
52,000, approximately 458 amino acids and 3 distinct domains in vitro with immobilized 
bets galactosidase and sialidase, and 

(d) obtaining the cloned macrophage activating factor (GcMAFc). 
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